as the American Institute of Plant Engineers, the Association of Physical Plant
Administrators, the Building Owners and Managers Association, the Intelligent
Buildings Institute, and the International Facilities Management Association,
could help by framing integrated facilities standards that will encourage building
systems compatibility and component interchangeability.
Shell Space. Allowing for expansion by constructing "extra" structure,
foundation, and unfinished enclosed space increases initial cost but offers
substantial reductions in life-cycle costs of obsolescence. Few design elements
highlight so clearly the design tradeoffs to be made between present and future
costs. However, this approach conflicts with traditional facilities budgeting and
procurement, which focus on first cost alone, preventing the effective
consideration of these tradeoffs by dividing management responsibility.

Using Prototypes to Test Performance

Sometimes it is difficult to foresee how people will respond to particular
configurations of space and furnishings in a facility, under actual working
conditions, and how their response will, in turn, influence facility subsystems
performance. Equipment manufacturers and owners and designers of large
facilities (or portfolios of similar facilities) can benefit by developing full-scale
mock-ups of rooms to test user and subsystem response. Such prototypes allow
testing of alternative work patterns and subsystem characteristics that reflect
possible future demands on the finished facility. This testing also provides a
basis for projecting the implications of new technology that could influence
facility obsolescence. In the design of the 500,000-square-foot CIGNA
Corporation headquarters building in the 1980s, for example, the design team
used a 5,000-square-foot office mock-up to test lighting, office furniture, and a
variety of design details for both user response and construction difficulty
(Lemer, 1991). Such prototypes may help to extend the service life of the
facility with respect to its first use.

Sizing Components to Serve Demand Growth

The principle reflected in the development of shell space can be applied to
other facility components that are very difficult or expensive to change at a later
date (i.e., structural floor load capacity, and capacity of main trunk air ducts).
This can be done by sizing these components to accommodate the range of
activities considered plausible in the future, although the components may then
seem to be oversized for the first building use. The committee's experience
suggests that HVAC systems designed with an allowance for growth of 30
percent over current unit levels may be adequate, except perhaps in laboratories